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SECTION 16671C 
REFLECTED WAVE TRAP (RWT) 


GENERAL 


SCOPE 


A. The following specification describes the electrical, performance, and installation 
requirements for equipment that protects motors from reflected wave spikes at the motor 
terminals of the motor/drive systems as specified herein and shown on the contract 
drawings. 

RELATED SECTIONS 

A. Section 16483 — Adjustable Frequency Drives 


B. Section 15170 — Motors 


REFERENCES 
A. CSA 
B. UL listed under UL 508. 


SUBMITTALS — FOR REVIEW/APPROVAL 


A. The following information shall be submitted to the Engineer: 
1. Product data sheets. 


SUBMITTALS — FOR CONSTRUCTION 


A. The following information shall be submitted for record purposes: 
1. Final as-built drawings and information for items listed in paragraph 1.04. 


B. The final (as-built) drawings shall include the same drawings as the construction drawings 
and shall incorporate all changes made during the manufacturing process. 


QUALIFICATIONS 
A. For the equipment specified herein, the manufacturer shall be ISO 9001 or 9002 certified. 


B. The manufacturer of this equipment shall have produced similar electrical equipment for a 
minimum period of five (5) years. When requested by the Engineer, an acceptable list of 
installations with similar equipment shall be provided demonstrating compliance with this 
requirement. 


C. The equipment and major components shall be suitable for and certified to meet all 
applicable seismic requirements of Uniform Building Code (UBC) for Zone 4 application. 
Guidelines for the installation consistent with these requirements shall be provided by the 
manufacturer and be based upon testing of representative equipment. The test response 
spectrum shall be based upon a 5% minimum damping factor, UBC: a peak of 2.15g’s (3.2— 
11 Hz), and a ZPA of 0.869’s applied at the base of the equipment. The tests shall fully 
envelop this response spectrum for all equipment natural frequencies up to at least 35 Hz. 
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C. The equipment and major components shall be suitable for and certified to meet all 


applicable seismic requirements of the California Building Code (CBC) through Zone 4 
application. Guidelines for the installation consistent with these requirements shall be 
provided by the manufacturer and be based upon testing of representative equipment. The 
test response spectrum shall be based upon a 5% minimum damping factor, CBC: a peak of 
2.15g’s, and a ZPA of 0.86g’s applied at the base of the equipment. The tests shall fully 
envelop this response spectrum for all equipment natural frequencies up to at least 35 Hz. 


--©OR -- 


. The equipment and major components shall be suitable for and certified to meet all 


applicable seismic requirements of the BOCA National Building Code, paragraph 1612.6. 
This shall include both vertical and lateral required response spectra as specified. 
Alternatively, the manufacturer's certification may be based on a detailed computer analysis 
of the entire assembly structure and its components. Guidelines for the installation 
consistent with these requirements shall be provided by the manufacturer and be based 
upon testing of representative equipment. The equipment manufacturer shall document the 
requirements necessary for proper seismic mounting of the equipment. The test response 
spectra shall meet or exceed the required response spectra peak acceleration of 1.6g’s 
(3.2-11 Hz) and a ZPA of 1.0g as specified in the BOCA National Building Code, for all 
equipment natural frequencies up to at least 35 Hz. 


. The following minimum mounting and installation guidelines shall be met, unless specifically 


modified by the above referenced standards. 


1. The Contractor shall provide equipment anchorage details, coordinated with the 
equipment mounting provision, prepared and stamped by a licensed civil engineer in the 
state. Mounting recommendations shall be provided by the manufacturer based upon 
approved shake table tests used to verify the seismic design of the equipment. 


2. The equipment manufacturer shall certify that the equipment can withstand, that is, 
function following the seismic event, including both vertical and lateral required response 
spectra as specified in above codes. 


3. The equipment manufacturer shall document the requirements necessary for proper 
seismic mounting of the equipment. Seismic qualification shall be considered achieved 
when the capability of the equipment, meets or exceeds the specified response spectra. 


REGULATORY REQUIREMENTS 
A. RWT units shall be UL listed. 


DELIVERY, STORAGE AND HANDLING 
A. Equipment shall be handled and stored in accordance with manufacturer’s instructions. One 


(1) copy of these instructions shall be included with the equipment at time of shipment. 


OPERATION AND MAINTENANCE MANUALS 
A. Equipment operation and maintenance manuals shall be provided with each assembly 


shipped and shall include instruction leaflets, instruction bulletins and renewal parts lists 
where applicable, for the complete assembly and each major component. 


* Note to Spec. Writer — Select one 
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PART 2 PRODUCTS 
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MANUFACTURERS 
A. Cutler-Hammer 
B. ® 
C.. ™ 


The listing of specific manufacturers above does not imply acceptance of their products that do 
not meet the specified ratings, features and functions. Manufacturers listed above are not 
relieved from meeting these specifications in their entirety. Products in compliance with the 
specification and manufactured by others not named will be considered only if pre-approved by 
the Engineer ten (10) days prior to bid date. 


TRANSIENT VOLTAGE SURGE SUPPRESSION — GENERAL 


A. Reflected wave trap equipment shall be Cutler-Hammer Reflected Wave Trap (RWT) or 
approved equal meeting all ratings and features specified herein. 


B. The RWT device shall be rated for applications with any low-voltage system (i.e., 240, 380, 
400, 415, 480 volts). The motor protector shall operate on any drive/motor system. 
Protection devices that must be sized to the motor horsepower rating are not acceptable. 


C. The RWT device shall use DC clamping technology that employs a high-powered zener 
diode trap for reflected wave suppression with only minimum system energy losses. The 
suppressor shall absorb reflected wave energy and dissipate it into a discharge circuit. It 
shall draw current only when the reflected wave voltage exceeds the AC peak operating 
voltage. Matching of motor/cable impedance shall not be required. RC filters or other designs 
that draw continual current are not acceptable. 


D. When operating at maximum operating conditions, the external surface temperature of the 
unit shall not exceed 90 degrees C (assuming a 40 degrees C ambient temperature). The 
unit shall operate on AFD systems with carrier frequencies between 2 kHz and 12 kHz. The 
unit shall be equipped with an internal monitor and status indicator light. 


PERFORMANCE 


A. When using the RWT device on 480-volt systems, the maximum drive/motor cable length 
shall be 500 feet (150m) at 12 kHz and 40 degrees C ambient, and the energy dissipated 
shall not exceed 90 watts with a device maximum external temperature of 90 degrees C (185 
degrees F). 


B. When using the RWT device on 6000-volt systems, the maximum drive/motor cable length 
shall be 250 feet (75m) at 12 KHz and 40 degrees C ambient and the energy dissipated shall 
not exceed 90 watts with a device maximum external temperature of 90 degrees C (185 
degrees F). 


C. The unit shall limit reflected wave transients to under 1000 volts. Peak clamping voltage shall 
remain constant throughout the acceptable drive/motor cable lengths. 


ENCLOSURES 
A. NEMA 1 for all indoor standard locations. 


“. Note to Spec. Writer — Insert data in blanks 
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B. NEMA 4X and rated for Class |, Division 2 hazardous environments 
(T4 (135 degrees C), Group A, B, C, or D rating). 


PART 3 EXECUTION 


3.01 FACTORY TESTING 


A. Standard factory tests shall be performed on the equipment under this section. All tests shall 
be in accordance with the latest version of NEMA and UL standards. 


3.02 INSTALLATION 


A. The Contractors shall install all equipment per the manufacturer’s recommendations and the 
contract drawings. 


B. The motor protection device shall be connected to the three-phase motor leads or terminals. 
The unit shall be capable of being mounted up to 25 feet (8m) away from the motor without 
reducing performance. If a connection cannot be made directly to the motor terminals, use 
an auxiliary junction box. If installed in hazardous environment, ensure the junction box is 
rated for Class |, Division 2 use. 


C. Follow local electrical codes when installing the RWT. Depending on the size of the motor, 
the unit may require fuse or fused switch protection. Follow local and NEC and manufacturer 
installation and operating guide to ensure the recommended operating parameters and 
safety requirements are observed. 
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